Dynamics of Catalyst Nanoparticles by Hansen, Thomas Willum et al.
  
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 • Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 • You may not further distribute the material or use it for any profit-making activity or commercial gain 
 • You may freely distribute the URL identifying the publication in the public portal ? 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Aug 08, 2016
Dynamics of Catalyst Nanoparticles
Hansen, Thomas Willum; Cavalca, Filippo Carlo; Wagner, Jakob Birkedal
Publication date:
2013
Link to publication
Citation (APA):
Hansen, T. W., Cavalca, F., & Wagner, J. B. (2013). Dynamics of Catalyst Nanoparticles. Abstract from XXIV
Brazilian Congress of Microscopy and Microanalysis, Caxambu, Brazil.
Dynamics of Catalyst Nanoparticles 
 
Thomas W. Hansen1, Filippo Cavalca1 and Jakob B. Wagner1 
 
1Center for Electron Nanoscopy, Technical University of Denmark, DK-2800, Lyngby, 
Denmark 
twh@cen.dtu.dk 
 
Abstract 
Transmission electron microscopy (TEM) is extensively used in catalysis research. Recent 
developments in aberration correction allows imaging surface structures with unprecedented 
resolution. Using these correctors in conjunction with environmental TEM (ETEM), where 
imaging of materials can be done under gas exposure, dynamic phenomena such as sintering 
and growth can be observed with sub-Ångstrøm resolution. 
Metal nanoparticles contain the active sites in heterogeneous catalysts, which are important for 
many industrial applications including the production of clean fuels, chemicals and 
pharmaceuticals, and the cleanup of exhaust from automobiles and stationary power plants. 
Sintering, or thermal deactivation, is an important mechanism for the loss of catalyst activity. 
In order to initiate a systematic study of the dynamics and sintering of nanoparticles, various 
catalytic systems have been studied in atmospheres relevant for their operation. By studying 
growth patterns, we found that changes in the atmospheres changes heavily effects not only the 
rate of sintering but also the mechanism through which it occurs. In many cases, anomalously 
large particles where observed indicating that particle sintering is not solely governed by the 
mechanisms previously proposed. These results are divided into the different phases of the 
catalyst lifetime. 
 
 
  
 
 
 
 
 
ETEM image sequence of Au/graphene in 200 Pa H2 at 104°C. The image series shows different stages of two 
Au particles coalescing resulting in a single Au particle. Image dimensions: 18x18 nm. 
 
 
